Apparatus, comprising: 
\ means for enabling visual observation of 
proper\ placement of an endotracheal tube in the trachea 
of a pattient, said means comprising: 

\ a. an endotracheal apparatus which includes 
a tracheal tube defining a gas path? and 

\ b. a C0 2 detector disposed within said 
endotracheal apparatus at a location which is in the gas 
path of sWid tube and is visible when said endotracheal 
tube is inserted. 

2. Apparatus as recited in claim /l, wherein said 
endotracheau^apparatus includes an adaptor attached to 
said trach i flajpxube and wherein said detector is disposed 
within saicKAadapter . 

3. Apparatus as recited in claim 1, wherein said 
detector comprises a backing and an indicator material . 

4. Apparatus as recited in claim 3, wherein said 
indicator material comprises a support material and a 
pH-sensitive dy4. - 

^ - 5. Apparatus as recited in claim 4, ^wherein said 
support mateial is selected from the group consisting of 
a controlled poreWass, ion exchange resin, cellulose, 
collagen, polyacrylamide, polymethacrylamide, poly- 
styrene, poly lysines polyurethane, a polyester and a 
polysiloxane. \ 



6. Apparatus as. recited in claim 4, wherein said 
pH sensitive dye is selected from the group consisting 
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of at least one of phenol red, bromothymol blue, 
bromocresol\ purple, rosolic acid, phenolphthalein, 
cresol red, \ thymol blue, m-nitrophenol , xylenol blue, 
curcumin, m-bresol purple, cresolphthalalein, thymolph- 
thalein, malachite green, N , N -dimethyl anal ine and 
bromocresol green. 

1 ^ 
7. Apparatus as recited in claim 4, wherein said 

indicator material further comprises a phase transport 

enhancer havirig the formula: 



R 3 



Or- 



wherein X 
Rl, J 



N oir P, 



and R 4 are selected from the group 
consisting of Ci\-C 12 alkyl, 

c l~ c 4 \ substituted alkyl wherein the substi- 
tuent is a C^-C^ \alkyl>^ory phenyl group, 
naphthyu. , ^ 
benzyl, \ and 
pyridine; 

R5 is selected from the group consisting of C\-C\2 
. alkyl and benzyl ; and 

Y~ is an anion selected from the group consisting 
of hydroxide, fluoride, chloride, bromide, iodide, 
carbonate and tetraf Moroborate . 
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Apparatus as recited in claim 7 , wherein said 
phase ^transport enhancer is selected from the group 
consisting of tetrabutyl ammonium hydroxide, tetrabutyl- 
ammonium chloride, tetraethylammonium bromide, tetra- 
ethylammonium p_-toluenesulphonate , phenyltrimethyl- 
ammonium chloride, benzyltrimethylammonium bromide, 
tetra-n-propylammonium bromide, benzyltriethylammonium 
tetraf luooroborate, n-dodecyltrimethylammonium bromide, 
tetraphenylphosphonium chloride, n-hexadecylpyridinium 
bromide ajnd triphenylmethyltriphenylphosphonium chlor- 
ide. 

9. Appajgattais recited in claim 3, ^wherein said 
detector furth^^comprises a layer of material capable 
of absorbing CukJLelisposed between said support material 
and said badkiiw?^ 



10. Apparatus recited in claim 9, wherein said 
layer of matlerial capable of absorbing C0 2 comprises 
CaO, LiOH, an\alkali carbonate (on ethanolamine. 



11. A tracheal intubation apparatus, comprising: 
paeans for receiving gas expired from 

person; and 

b. a\ detector disposed within said means for 
visually indicating whether a substantial concentration 
of C0 2 is present! in said gas. 



12. The tracheal intubation apparatus of claim 11^ 
wherein said detector comprises indicator material which 
changes from one cdlor in the presence of C0 2 , and back 
to the first color In response to the absence of C0 2 ; 
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13. The tracheal intubation apparatus of claim 11, 
wherein said detector includes means to cycle from a 
first I color to a second color and back to said first 
color,! are of said first or second colors indicating the 
absencfe of C0 2 within a gas and the other of said first 
or secdnd colors indicating the presence of C0 2 • 



14l. The tracheal intubation apparatus of claim 12, 
whereinl said indicator material comprises a support 
materia^ and a pH sensitive dye. 



15.1 
wherein I sa' 
phase trins] 




acheal intubation apparatus of claim 14, 
idicator material further comprises a 
enhancer having the formula: 



\ R 1 - X + - R 3 Y" or 
R 4 



O' - - 



selected from the group 



wherein X 4 N or P, 

Rl, R^, R 3 and R 4 are 
consisting *f C^-C^ alkyl, 

c l\~ c 4 substituted alkyl wherein the substi- 
tuent is a c\-C 4 alkyl or phenyl group, 
nanhthyl , 
benzyl , and 
pyridine ; 
R 5 is Ci-C 12 alkyl or benzyl ; and 

Y~ is an feinion selected from the group consisting 
of hydroxide, \ fluoride, chloride, bromide, iodide, 
carbonate and tetraf luoroborate. 



1Q- The tracheal intubation apparatus of claim 14, 
wherein! said support material is porous. 



17 J The tracheal intubation apparatus of claim 14,,' 
wherein lsaid support material is selected from the group 
consisting of a controlled pore glass, an ion exchange 
resin, cellulose, collagen, polyacrylamide, polymeth- 
acrylami ie, polystyrene, polylysine, polyurethane, a 
polyeste:: and a polysiloxane. 

18. The tracheal intubation apparatus of claim 14,/ 
wherein e aid support material is aminopropyl controlled 
pore glasts particles. 



19. lTh£ 
wherein AaidA 
enhancer \andi 
material . 



bcheal intubation apparatus of claim 11, 
detector comprises a phase transport 
dye solution applied to a support 



20. The tracheal intubation apparatus of claim 11, 
further comprising a thin membrane disposed over said 
detector. 

21. TAe tracheal intubation apparatus of claim 12, 
wherein said detector further comprises a backing 
material . 



22. Th& tracheal intubation apparatus of claim 21, 

wherein said detector further comprises a layer of 

material capable of absorbing C0 2 disposed between said 
support material and said backing material. 



The intubation apparatus of claim wherein 
said layer of material capable of absorbing^ C0 2 com- 
prises QaO, LiOH, an alkali carbonate or ethanolamine. 

. s 
24. 1 The intubation apparatus of claim 20 further 

comprising a desiccant disposed between said indicator 

material (and said membrane. 

A breath indicator comprising: 
a . means for receiving C0 2 ; 

detector disposed in said means for 
said detector comprising means for 
first color and a second color, said 
ing an absence of C0 2 and said second 
a presence of C0 2 • 

J 

26. T|he breath indicator of claim 25, wherein said 
means for changing from a first color to a second color 
back to the! first color comprises indicator material. 

27. TAe breath indicator of claim 26, wherein said 
indicator material comprises a support material and a pH 
sensitive dy 

28. Th& breath indicator of claim 26, /wherein said 
indicator material further comprises a phase transport 
enhancer havipg the formula: 



jb. 

receiving I Cj 
changing 
first col 
color indifcati! 




R 3 Y~ or 



wherein X = N or P, 



R 3 and R 4 are selected from the group 



consisting of C^-C]^ alkyl, 



C^-Cq substituted alkyl wherein the substi- 



s a C^-C 4 alkyl or phenyl group, 
naphthyl , 
benzyl , and 
pyridine ; 
is C 1 -C 12 alkyl or benzyl; and 

is an anion selected from the group consisting 
fluoride, chloride, bromide, iodide, 
tetraf luoroborate . 



of hydroxii 
carbona te 



29 

support 
30 

support 
of a 
lose , 
polysty 
polys i 



31 

indicate 
and 
material 

32 

compris 




breath indicator of claim 27, 
ial is porous. 



wherein said 



The breath indicator of claim 27,ywherein said 
material is selected from the group consisting 
ntrolled pore glass, ion exchange resin, cellu- 
collagen, polyacrylamide, polymethacrylamide, 
ene, polylysine, polyurethane, a polyester and a 
lebxane. 



The breath indicator of claim 2.1*f wherein said 
r material comprises a phase transport enhancer 
pjH-sensitive dye solution applied to a support 



The breath indicator of claim 25, further 
ng a thin membrane disposed over said detector. 



of claim 32, further 



33. The breath indicator 
comprising a doooioant disposed between said indicator 
material! and said membrane. 



34 J The breath indicator of claim 2 6, /-wherein said 
detecto* comprises an indicator material and a backing 
materia] . 



35 

detector 
of abs 
material 



The breath indicator of claim 34, wherein said 
further comprises a layer of material capable 



curbing C0 2 disposed 
and said backing. 




between said indicator 



36. | The^breath indicator of claim 35, wherein 
said layar imaterial capable of absorbing C0 2 com- 
prises CaO, fflfijP|F. t an alkali carbonate or ethanolamine . 



37. iTheUbfeath indicator of claim 26<^ wherein said 
detector includes means for responding to the presence 
of C0 2 on I a time scale which enables visual breath by 
breath observation. 

38. tfhe breath indicator of claim 27^wherein said 
indicator niaterial comprises a plurality of pH sensitive 
dyes, each | responsive to different concentrations of 
co 2 . 



39. A Imethod for determining the proper placement 
of an endotracheal intubation device comprising insert- 
ing a device | comprising: 

(a) an endotracheal apparatus which 
includes^ a tracheal tube defining a gas path; and 

(b) a C0 2 detector disposed within said 
endotracheal apparatus at a location which is in 
the gas Oath of said tube and is visible when said 
endotracheal tube is inserted, said detector being 
capable \of indicating whether a substantial 
concentration of C0 2 is present in said gas; and 



• 



observing a color change of the indicator which 
indicates the presence of C0 2 in the respiratory gas and 
thereby tthe proper placement of the endotracheal tube. 



40. 

comprises 

41. 

material 
sensitive 



The method of claim 39, wherein said detector 
a backing and an indicator material . 

The method of claim 40', wherein said indicator 
comprises a solid phase support and a pH- 
dye. 



Thd 



support 



42. 

phase 
controlled 
collagen 
styrene, 
polys iloxaAe 



hod of claim 4T, wherein said solid 
elected from the group consisting of a 
po^eij^9rass, ion exchange resin, cellulose, 
poTyacrylamide, polymethacrylamide, poly- 
^olylysine, polyurethane, a polyester and a 



43. The method of claim 41, wherein said pH- 
sensitive dVe is selected from the group consisting of 
at least one of phenol red, bromothymol blue, bromo- 
cresol purple, rosolic acid, phenolphthalein, cresol 
red, thymol blue, m-nitrophenol , xylenol blue, curcumin, 
m-cresol purple, cresolphthalein , thymolphthalein, 
malachite grjeen, N,N-dimethylanaline and bromocresol 
green. 



44. The hnethod of claim wherein said indicator 

material further comprises a phase transport enhancer 
having the formula: 



R 4 



wherein X = N or 

consisting of 

C1-C4 

tuent is a C q -C 



R 5 



selected from the group 



and R 4 are 
" c 12 alkyl, 

substituted alkyl wherein the substi- 
alkyl or phenyl group, 



naphthyl , 
benzyl , and 



pyrii 
R 5 is se 
alkyl and ben; 

Y~ is an 
of hydroxide 
carbonate and 




d from the group consisting of C 1 -C 12 

id 

selected from the group consisting 
luoride, chloride, bromide, iodide, 
-etraf luoroborate . 



teti aethyla 
-toluenesulph onat< 



45. The 
transport enh. 
of tetrabuty 
chloride, 

benzyltrimethy 
bromide, ben2 
dodecyltrimeth yl 
chloride, n-h 
methyltriphen} 



46. The 
further comp- 
absorbing COj 
indicator m 



/ 

method of claim 44, wherein said phase 
is selected from the group consisting 
1 ammonium hydroxide, tetrabutylammonium 
ammonium bromide, tetraethylammonium 
phenyltrimethylammonium chloride, 
lammonium bromide, tetra-n-propylammonium 
yltriethylammonium tetraf luoroborate, n- 
ammonium bromide, tetraphenylphosphonium 
xadecylpyridinium bromide and triphenyl- 
lphosphonium chloride. 



method of claim 40,/ wherein said detector 
ises a layer of material, capable of 
disposed between said backing and said 




/ 

'he method of claim 46, wherein said material 
absorbing C0 2 comprises CaO, LiOH, an alkali 
or ethanolamine. 
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